Early intervention of N-acetylcysteine better improves insulin resistance in diet-induced obesity mice.
Reactive oxygen species (ROS) plays a crucial role in pathogenesis of insulin resistance (IR) and type 2 diabetes. In the United Kingdom, Prospective Diabetes Study and its 10-year post-trial monitoring, a beneficial effect of early optimisation of blood glucose control is clearly demonstrated. In this study, we investigated whether ROS scavenger N-acetylcysteine (NAC) and the time point of intervention can affect IR in a diet-induced obesity mouse model. Male C57B/L6 mice were fed chow diet (CD), high-fat high-sucrose diet (HFD), CD + NAC1-6 (NAC intervention 1st to 6th month), HFD + NAC1-6, and HFD + NAC3-6 (NAC intervention 3rd to 6th month) for a 6-month treatment course. HFD group showed significantly increased body weight (BW) and body fat, decreased motor activity (MA), impaired intraperitoneal glucose tolerance test (IPGTT), and insulin tolerance test (IPITT) throughout the study. HFD + NAC1-6, as compared with HFD group, had increased MA, improved IPGTT and IPITT since first month, followed by decreased BW and body fat. HFD + NAC3-6 group, although showed improved IPGTT and IPITT than HFD group, still had higher BW, decreased MA, and impaired IPGTT and IPITT as compared with HFD + NAC1-6 at the end of the study. NAC significantly increased MA, and ameliorated the HFD-induced mitochondrial and intracellular ROS expression, DNA and protein oxidative damage, and adipose tissue inflammation. We concluded that ROS scavenger can improve IR and chronic inflammation in diet-induced obesity mice. This action is likely better expressed through early intervention. The mechanism is probably through a virtuous circle of suppressed oxidative stress, and increased motor activity, which helps to reduce body fat.